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EXP; 10_L31n_2 AD1S AR
10_L32p_2_AWAKE
10_L32n_2_DOUT -
EXP _L32n_2_| EXP2 DIFF pi7 =
5 10_L33p_2 55 DIFF LED_GREEN ~
[AD17 EXP2 DIFF ni7
Eés io-Laon > [ADLZ EXP2 DIFF_ni7
EXP 10_L34p_2 INIT_B FASH 3 DPFPGAINITE 10
EXP; — it V15 EXP2 SE 10 14 Vcco_2 :
EXP :8{222’% Ul5 __EXP2 SE 10 3L RI31L 1K KFLASH D07] 10
P _L35n_ F
r i o ST B e
EXP 5 10_L36n_2_D1 EXP7 SE 16 23
EXP 0 1013702 ["pp1q EXP2 SE 10 25
EXP 1 _L37n_; EXP2 SE 10 2
1O-L38n 2 Mam16 EXP2 SE 10 1
_L38n_ EXP2 DIFF pl!
10139 2 |-0E20— e bier 1
10_L3on 2 AR —E e S >> EXP2_DIFF_CLK_OUT p 15
10_L40p_2 EXPs S 1030
10_L40n_2 EXF> S 1021 >>  EXP2_DIFF_CLK_OUT_n 15
10_La1p_2 |FADR20. L
10_L41n_2 —AQZQ—E;:— SE 80 o
-~ - V16
10_L42p_2
10_L42n_2 EXP2 SE 10 oo
:g{ﬁpé Y17 __EXP2 SE IO
o n_: EEZJ P
10_L44p_2 17/ oy E;? SE 8 % 94 +3.3V
10_L4dn_2 EXP2 SE IO RP24
10_Lasp_2 |-ADR22
10 L45n 2 AC21 EXP2 SE 10_15 4.7K
10_L46p_2 3'117
10_L46n_2 5
S 2 EXP2 SE 10 12 EREE +3.3V R79
o Larhs [aats EXP2 SET04 1— 475K
_L47n_ EXP2 SE 10 7
1o-L48h2 "aEpa EXP2 SE O ™
_L48n_ EXP2 SE_10 \ SPI_SEL#
1010_L51p_2 EXP2 SE 10 KFLASH DO 10 4 SPISEL 1 2 2 : SPI_MOSI
10_L51n_2 [-AE2S FLASH DO 4 SPISEL 2 2 10 SPI_MISO
10_L52p_2_DO_DIN_MISO [FAE24 {sPI_MISO 10 4 SPISEL_3 6 5
-Lo2p_2 b DIl AE24 X 8 7 SPI_CLK
10_L52n_2_CCLK D>SPI_CLK 10 4 SPISEL 4 ), 32 A
10_2 [FAC22¢
o3 [FaEL R29 33RO SSFPGA COLK 10 12 11 -
1p_2 [FARSX
) 4.75K
1p_2 [FAR23¢
P2 [FAGEX -
P2 =
P2 —
IP_2_VREF_2 -
P2
P2
P2 FB—x w2 +3.3V
P2 33RO R132 s
IP_2 CLK_Socket 5 vee
1P_2_ VREF [P T L 55
1P_2 |FALB 05C
1 0.1uF N . N
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1.8V .
BANK 3

IP_L16n_3

IP_L54p_3

IP_L58n_3_VREF_3

IP_L04n_3_VREF_3

IP_L08n_3

IP_L12n_3 VREF_3

IP_L20p_3

IP_L20n_3_ VREF_3

IP_L24p_3
IP_L24n_3
IP_L46p_3
IP_L46n_3
IP_L50p_3

IP_L50n_3_VREF_3
IP_L66p_3

IP_L66n_3_VREF_3

10_L01p_3

10_L01n_3

10_L02p_3

10_L02n_3

10_L03p_3

10_L03n_3

10_L05p_3

10_L05n_3

10_L06p_3

10_L06n_3

10_L07p_3

10_L07n_3
10_L09p_3

10_L09n_3
10_L10p_3
10_L10n_3
10_L11p_3
10_L11n_3
10_L13p_3
10_L13n_3

10_L14p_3
10_L14n_3

10_L15p_3

10_L15n_3

10_L17p_3
10_L17n_3
10_L18p_3
10_L18n_3
10_L19p_3
10_L19n_3
10_L21p_3
10_L21n_3
10_L22p_3
10_L22n_3
10_L23p_3
10_L23n_3
10_L25p_3
10_L25n_3
10_L26p_3
10_L26n_3
10_L27p_3
10_L27n_3
10_L28p_3
10_L28n_3
10_L29p_3
10_L29n_3_VREF_3
10_L30p_3
10_L30n_3
10_L31p_3
10_L31n_3
10_L32p_3_LHCLKO
10_L32n_3_LHCLK1
10_L33p_3_LHCLK2
10_L33n_3_IRDY2_LHCLK3
10_L34p_3_LHCLK4
10_L34n_3_LHCLKS
10_L35p_3_TRDY2_LHCLK6
j0_L35n_3_LHCLK7
10_L36p_3_VREF_3
10_L36n_3
10_L37p_3
10_L37n_3
10_L38p_3
10_L38n_3
10_L39p_3
10_L39n_3
10_L40p_3
10_L40n_3
10_L41p_3
10_L41n_3
10_L42p_3
10_L42n_3
10_L43p_3_VREF_3
10_L43n_3
10_L44p_3
10_L44n_3
10_L45p_3
10_L45n_3
10_L47p_3
10_L47n_3
10_L48p_3
10_L48n_3
10_L49p_3
10_L49n_3
10_L51p_3
10_L51n_3
10_L52p_3
10_L52n_3
10_L53p_2
10_L53n_3
10_L55p_3
10_L55n_3
10_L56p_3
10_L56n_3
10_L57p_3
10_L57n_3
10_L59p_3
10_L59n_3
10_L60p_3
10_L60n_3
10_L61p_3
10_L61n_3
10_L63p_3
10_L63n_3
10_L64p_3
10_L64n_3
10_L65p_3
10_L65n_3

IP_L04p_3
IP_L16p_3
IP_L12p_3
IP_L08p_3
IP_L62p_3
IP_L58p_3
IP_L62n_3
IP_L54n_3

XC3SD1800AFG676_1

DR2_VREF
ETH CRS
ETH _COL
ETH Rx DV,
ETH Rx ER
ETH INT#
ETH Tx DO
ETH Tx D:
ETH Tx D:
ETH Tx D!
H_Tx_D:
H T D5
H_Tx_D6
H _Tx D7
H Tx EN
H Tx ER
H GTX CLK
H_MDC
H_MDIO
H RST#
DDR2_ODT.
DR2_CAS#
R2_WE#
CS#
RASH
550 RIS\ RRO__ SepGa DDR_BSO 89
CKE
A0
BST
A2
A
Ad
A
A
Al
A
R14Q 24R3 FPGA DDR A7
5 AR
A
AL2
ALL
R138 22RO
R 3R R2 K FPGADDR_UDM_1 89
FPGA DDR CLK1 p
;;Eﬁ gg g é n Place R136 close
F R _CLKO p "
FPGA_DDR_CLKO n to pin N7
ETH_MCLK
gTBHFchCLE R136  ~ 8OR4 | EpGa 0.0V TT
ETH Tx C MB_FB_CLK - This trace should have
= R
ooy length equal to DDR_CLK trace length +
FPGA DDR D28 DQsStrace length
FPGA DDR D29
DDR2
DDR2.
DDR2,
FPGA
FPGA
FPGA
FPGA
FPGA
FPGA
FPGA
FPGA
DDR2_UDQS 0
DDR2_UDQS¥ 0
RST_DQS_DIV - The trace from T10
PGA DDR D to T9 should have length equal to
PGA DDR D DDR_CLK trace length + DQStrace
PGA DDR D! length
PGA DDR D
DDR2_UDM 0
DDR2_LDM 0
R137 22RO
ST_DQS DIV
PGA DDR D14 R135” ¥ 6UR4 FPGAOSV_TT
Zgﬁ gg g g Place R135 close
FGA DOR D13 to pin T9
DR2 LDQS 1
DDR2_LDQS¥ 1
FPGA DDR D10
FPGA DDR DL1.
FPGA DDR D
FPGA DDR D!
FPGA DDR DI
FPGA DDR D
FPGA DDR D4
FPGA DDR D5
DDR2_LDQS 0
DDR2_LDQS# 0
FPGA DDR D2
FPGA DDR D3
FPGA DDR DO
FPGA DDR D1

FPGA_DDR2_VREF

C127 C117 Cl112 C129 C133 | C135 C138 C137

0.01uF | 0.01uF | 0.01uF | 0.01uF | 0.01uF | 1.0uF | 1.0uF | 1.0uF

N

k-

|||_‘

ETH MDC 3

DDR2_AQ 8 1 FPGA DDR A0
DDR2_CASE 7 2
DI WE# 6 3
DDR2 A2 5 4 FPGA DDR A2
R139
33R0
RP4
DDR2_CKE 8 1
DDR2 A4 7 2 FPGA DDR A4
DDR2_AL 5 3 FPGA DDR AL
DDR2_A10 5 P FPGA DDR_A10
33R0
RP11
pDR2 ODT T NV X
DDR2 BSL 6 a
DDR2_A3 5 P FPGA DDR A3
33R0
RP2
*—B R AANL—
DOR2 RASE G NI :
DDR2_CS# 5 4
33RO
RP13
DDR2 A8 1 FPGA DDR A8
DDR2 ALl g m 3 FPGA DDR All
DDR2 Al12 5 P FPGA DDR A12
33RO
RP12
DDR2 A5 Ty TN T2 FPGA DDR AS
DDR2_A6 3 3 FPGA DDR A6
DDR2 A9 I NAAAR FPGA DDR A9
33R0
RP6
GA_DDR_CLK1 n 8 1
A DDR CLKLp 7 2
A DDR CLKOn___§ a
A DDR_CLKO p 5 4
33R0
RP15
CLK FB MB 1___MB FB CLK
DDR2_LDM 1 2
DDR2_UDQS 1 5 )
DDR2_UDQSF 1 5 4
24R0
RP16
DDR2_UDQS 0 1
DDR2_UDQSF 0 7 2
DDR2_LDM 0 6 a
DDR2_UDM 0 5 4
24R0
RP33
DDR2 LDQS# 1 1
DDR2 LDQS 1 7 2
DDR2_LDQSF 0 3 3
DDR2_LDQS 0 5 4
24R0
+1.8V +2.5V
c26 c25
0.1uF 0.1uF
+1.8V v +2.5V
VCCA vCCY
—EHMDIO 2 | < —
ETH_MDIO AL “

A2

*—41 A3 v3 [

*—5{ pq va [HO
EN GND |-

151 ADG3304

1K +18V

FPGA_DDR_CAS# 89
FPGA_DDR_WE# 8,9

SPFPGA_DDR_CKE 8

DDR2_ODT_Control 8

FPGA_DDR_BS1 8,9

FPGA DDR_RAS# 8,9
FPGA DDR_CS# 89

FPGA DDR_CLK 1# 8
FPGA DDR CLK 1 8
FPGA DDR_CLK 0# 8
FPGA DDR_CLK 0 8

FPGA DDR_LDM_1 8,9
FPGA_DDR_UDQS_1 8,9

FPGA_DDR_UDQS# 1 8,9

 FPGA_DDR_UDQS 0 8,9
FPGA_DDR_UDQS# 0 8,9
FPGA_DDR_LDM 0 8,9

< FPGA_DDR_UDM_0 8,9

FPGA_DDR_LDQS# 1 8,9

FPGA DDR LDQS 1~ 89
FPGA_DDR_LDQS# 0 89
X FPGA_DDR_LDQS 0 89

GMII_MDIO 1
GMII_MDC 11

9(91919|2|2|9|2|ele

[s]s
)

Bagd B B D B b Do Dl g o g g gl g g g gl gl g o 0 g gl g B2 g g gl g g B g

e FPGA_DDR_A[0:12] 8,9

e > FPGA_DDR_D[0:31]

i +25V
VCCA  VCeB
VCCA VCCB
AG ] a1 181 GMII_CRS 1
AS 1 1A2 182 GMICOL 11
B6 {143 183 GMILRX DV 11
BS 1 a4 184 GMI_RX_ER 11
C6 1 1p5 185 GBEINT# 11
G5 1 1a6 186 GBE_MCLK 11
D6 {3 a7 187 GMIRX_CLK 11
D51 1a8 188 |22 GMITX CLK 11
—E8 1a9 189 [-EL
—E5 110 1B10
L E6 1 on1 281 HEL C GMILRXDO 11
RD ES 5n2 282 |-E X GMILRXDL 11
D G6 { 5a3 283 -1 C GMI_RXD2 11
RD G5 1 5na 284 [-G2 X GMIRXD3 11
R DS HE 2p5 285 |2 X GMITRXD4 11
RD H5 1 on6 286 -2 X GMI_RXD5 11
RCD7 161 on7 287 X GMI_RXD6 11
= 151 288 288 |12 X GMICRXD7 11
K61 2a9 289 -
2A10  2B10
A, K.
DR 2DIR
A4110E  20E [K4
B. G.
GND  GND
S 25V
B2 leno  onp &2 K
B31GND GND
GND  GND
SN74AVC20T245ZQL = c208 | c205
0.1uF | 0.1uF
o7 425V
VCCA vCCB :SAV
VCCA VCCB
AL
. A6t 1a1 11 GMILTXDO 11
- 851 1a2 182 FA2———— oM TxD1 11
= 1A3 183 FBL———Homi o2 11
B2 00 0
. B3 1A 184 GMILTXD3 11
[ci <
x €61 1a5 185 -1 GMITTXD4 11
- C5-1 1h6 186 GMICTXDS 11
D1 <
- D61 157 187 GMITTXD6 11
D2 <
= 1A8 188 GMICTXD7 11
= .
- % 1A9 189 GMITX_EN 11
E =
1A10  1B10 GMITX ER 11
—ETHGIXCLK 6 {5 281 —E‘—F DPGMII_GTX_CLK 11
i 2m2 282 |-E2
G81 2a3 283 |-G
o] 2A4 284 52 DPGBE RST# 11
HE on5 285 [
151 2n6 286
2A7 287
151 288 288 [F12
2A9 289
K5 1%a10  2B10 L8V
A,
DR 2DIR
A4{10E  20E
B3lenp oD
B41GnD  GND
GND  GND
D4fGnp Gnp 4
SN74AVC20T245ZQL
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+_1|,_8V T
c164 c153 | c151 | cio1 | cis9 | cis2 | ci90 | ciss | cis4
c16: ciss | ci84 | ci86 | cis0 | ci87 | cias | c1a7 | cuae
4.7uF 0.AuF | 0.4uF | O.uF | OAuF | OuF | OAuF | 0.uF | O.1uF
4.7uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
T = 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF C158 c179 C157
= 0.1uF 0.1uF 0.1uF 0.1uF C156 C155 C175 C177
€163 | C171 | €162 | CL70 | C169 | 0.01uF| 0.01uF] 0.01uF
C160 | C166 | C165 | C161 | 0.01uF| 0.01uF| 0.01uF| 0.01uF
+1.8V FPGA_DDR2_VREF
FPGA_DDR2_VREF R142  DNP
c178
C176 6 DDR2_ODT_Control yy———¢ 0.01UF
0.01uF FPGA_DDR2_VREF
= FPGA_DDR2_VREF -
L8V +18)
IUE3E 2GKGEJEZGE i < < E EGZEJEGKG% F924g
u13 u12
coo0Q  QOQOOQOQOY A Lk L d  Q0000000Q0C QQQQQ
[ayayayayal [aYafalalafafafafalal Q uw a a w Qa [aYafalafafafafafalal [aYayayayal
6,9 FPGA_DDR_A[0:12] E R >>>5> 0000000000 Q x O E o x Q 0000000000 >>>5> FPGA_DDR_A[0:12] 6,9
SDoRACI2L D FPOADDR A0 ME | 5o £egg8g888888 5 5 boo |58 £V D FPOAMEM D16 Ga | 1 £ § 9g9g99¢988¢ 2o s 008 A K FPGA_DDR_A[0:12]
FPOA DOR A2 e AL DQ1 37 EM_D: FPGA SYER AL A Al
FPGA DDR A3 __np | A2 DQ2 7 EM D FPGA A2 A A
FPGA DDR A4__ng | A3 DQ3 EM DA FPGA AT A Ad
FPGA DDR A Ng | A4 DQ4 [~ o EM D5 FPGA Ad Y A A5
FPGA DDR A6 N7 | A5 DQS5 7 EM D FPGA AS N7 A A
FPGA DDR A7 po | A6 DQ6 "o EM D7 FPGA A8 by A A7
FPGA DDR A8 pg | A7 DQ7 EM D FPGA AT A A
FPGA DDR A9 p3 | A5 ggg I EM D FPGA 8 e A A
FPG; AL0 El FPGA A A10
FPGA DOR ALL 2| AL0 010 [ E FPGA A10 2 A AL
FPGA DDR Al2___go | AL MT47H32M16BN DQI11 [~po EM D FPGA MTA47H32M16BN ALl oo A AL2
AL2 DQ12 oo EMD FPCA AL2
DO13 [P EM D FPGA
6,9 FPGA_DDR_BSO BAO Q14 [BL N Die Ty Bl BAO FPGA_DDR_BSO 6,9
6,9 FPGA_DDR_BS1 BALl DQ15 DQ15 BALl FPGA_DDR_BS1 6,9
6,9 FPGA_DDR_RASH RAS# LDM : : LDM RAS# FPGA_DDR_RAS# 6,9
6,9 FPGA_DDR_CAS# CAS# UDM UDM CAS# FPGA_DDR_CAS# 6,9
6,9 FPGA DDR_WE# WE# upQs |FBL BZ 1 ubos WE# FPGA DDR_WE# 6,9
6,9 FPGA DDR_CS# cs# UDQSH#INU A A8 UDQSHINU Ccs# FPGA_DDR_CS# 6,9
] E7 E7 1
cK LDQS LDQS CK{ R 106 K FPGA DDR CLK_1 6
6 FPGA_DDR_CLK O R143. 100 CK# LDQS#/NU [HEE——] —FE8 (bQs#iNu CK#
T—({ FPGA DDR_CLK_1# 6
6 FPGA_DDR_CLK 0# ) >—’—KL CKE cKE FK2————————— < FPGA DDR CKE 6
6 FPGA DDR CKE ) 2 0000000000 A2 A2 fodoTodedodededotedo BN
0nununnv 0 NNNNNOBVN OV o o o ) nlc n/c o o o ) NNNVNNONNO 0 nuuvyv
NN v [ DNDDNNOVOLNOY [TRTRTRTS E2 E2 [TRTRTRTS NOLLONLOLOYV [ VOOV Y
>>>>> > >>>3>>3>>>>> xrooo nic nlc xree >>>>>>3>>>> > >>>>>
dad N NoddadNodad corco Koo o 1(\41\«: o N o
<qu A0 i <goagaquy n>g oo oo g wuaqaogo<g i oZug

6,9 FPGA_DDR_LDQS# 0
6,9 FPGA_DDR_LDQS_0

|
$
3

6,9 FPGA DDR_LDQS# 1
6,9 FPGA_DDR_LDQS_1

6,9
6,9

FPGA_DDR_UDM_0
FPGA_DDR_LDM 0

6,9 FPGA_DDR_LDM_1

3

6,9 FPGA_DDR_UDM_1

6,9 FPGA_DDR_UDQS_1

6,9 FPGA_DDR_UDQS# 1

3

6,9 FPGA_DDR_UDQS_0
6,9 FPGA_DDR_UDQS# 0

3

Place series terminations close to FPGA

6,9 FPGA_DDR_D[0:31] < e
RP27_24R0 RP30_24R
FPGA MEM D 1 FPGA DDR D13 DDR D28 1 FPGA MEM D28
FPGA_MEM D15 7 2 FPGA DDR D15 DDR D29 2 7 FPGA_MEM D29
FPGA MEM D 6 3 FPGA DDR DI DDR D21 3 5 FPGA_MEM D21
FPGA MEM D 5 4 FPGA DDR D! DDR D20 4 5 FPGA MEM D20
RP28_24R0 RP32_24R
A _MEM_D14 1 s FPGA DDR_D14 DDR D18 8 1 A MEM D18
A_MEM DL FPGA DDR DI DDR D27 A_MEM D27
A_MEM D7 6 FPGA DDR D7 DDR D26 6 A_MEM D26
A_MEM D12 2 5 FPGA DDR D12 DDR D31 5 2 A_MEM D31
RP29_24R0 RP35_24R
A MEM D25 1 FPGA DDR D25 DDR D23 1 A MEM D23
A_MEM D16 7 2 FPGA DDR D16 DDR D22 2 7 A_MEM D22
A_MEM D17 5 3 FPGA DDR D17, DDR D30 3 5 A_MEM D30
A_MEM_DO 5 4 FPGA DDR DO DDR D24 4 5 A_MEM D24
RP26_24R0 RP3L_24R
A MEM D 1 8 FPGA DDR D 8 1 A MEM D3
A_MEM_D 2 7 FPGA DDR D! 7 2 A_MEM_D8
A_MEM D19 6 FPGA DDR D19 6 A_MEM DIL
A_MEM D 2 5 FPGA DDR _D: 5 2 A_MEM_D10

Avnet, Inc. Engineering Services Copyright 2007
™ Spartan-3A DSP Starter Board Sheet 8 - DDR2 Memory
ize Document Number ev
Cc | o03s1257 r
[Date: Friday, July 11, 2008 Jheet 8 of 17




cua1 | ci93 | cuaz | cia3
["0.01uF| 0.01F[ 0.1uF | 0.1uF

C140 C136 Cl144

[ 0.01uF| 0.014F] 0.01uF

6,8 FPGA_DDR_A[0:12]

6,8 FPGA_DDR_CAS#
6,8 FPGA_DDR_RAS#

6,8 FPGA DDR_CS#
6,8 FPGA_DDR_WE#
6,8 FPGA_DDR_BSO
6,8 FPGA DDR_BSL

RP20 RP21 RP37
60 60 60

]

4
1

7| 1|n|n|nfn|n|n|n|n|n|n|m
53] be] b] Bl Bl Be) Be] s Bl Bl B Bl s
>3 12> 32> 23 32> 3> > > >

>3 12233323 >]>
Is

NS

FPGA_0.9V_TT

- =

DNP

60

FPGA_0.9V_TT
RP19  RP14 RP5 RP18
60 60 60 60
g 6 S A (R (A ) S R/
|
: ol ool d
|
|
|
|
| <o def <
|
|
| NP Jre R N
|
|
|
|
| EPNPE < ef o A
<lo| olalols] wlelalo| wllof
ol QB[R JRFK Slx[Rl2
=] (a) [2) Bita][a] la) [a] [¥a) [a][a] ] BE¥a) [a](a] a]
[ (4 24 [+ [ (o4 [+4 [ (e (04 [+4 [ e (04 14 /o4
fa) (][] (=) [a][a][a] [a) [a] [a][=][=] [a] [a][=][=]
=) (2] (] [=) [a][a][a] [a) [a][a)[=][=) [a][a)[=][=)
o<la] <] <|<|a]| «|<]<]|<
Qlelele] dlalals] alelele| &la|a|a
e (7o (o [l v el ) v Il o

Layout Note:

Install

4

D25

DO
D13
D!
D14
D12

terminators as

close as possible
to the FPGA (U6)

6,8 FPGA_DDR_UDQS_0

6,8 FPGA DDR_UDQS# 0

6,8 FPGA_DDR_UDQS_1

6,8 FPGA_DDR_UDQS#_1

A DD
A DD
A DD
A DD
A DD
A DD

6,8 FPGA_DDR_LDM_0

6,8 FPGA_DDR_UDM_0

j.
=
b
=
b
=

FPGA DDR D2
FPGA DDR D4

6,8 FPGA_DDR_LDM_1

6,8 FPGA_DDR_UDM_1

6,8 FPGA_DDR_D[0:31]

6,8 FPGA_DDR_LDQS_0

6,8 FPGA_DDR_LDQS# 0

6,8 FPGA_DDR_LDQS_1

6,8 FPGA DDR_LDQS# 1

Engineering Services
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u1
4 FLASH_CE# ) CEO0# vee
CE1#/RFU vCcC
CE2#/RFU veeQ
4 FLASH_ OE# 241 op#
4 FLASH WE# 55 \we#
4 FLASH_A[0:23]
TR
LASH A2 AL
TASH A H A2 sTs
A3
e el
CASH A A5 DQ1
CASH A 221 A6 DQ2
CASH A A7 DQ3
CASH A A8 DQ4
CASH ATD A9 DQ5
CASH A A10 DQ6
TASH A ALl DQ7
TASH A AL2 DQ8
TASH A A13 DQ9
TASHALS Al4 DQ10
CASH A Al5 DQ11
CASH ALT A16 DQ12
TASH ALE AL7 DQ13
CASH ALS A18 DQ14
TASH A20 AL9 DQ15
+3.3V LASH A21 A20
LASH_A22 A2l
FLASH A23 h22
A23
R124
10K
vss
BYTE#/RFU Vss
VPEN vss
4 Flash_Reset# ) RP# RFU

+3.3V

Default: JP1 1:2

AABBAABBN BBBO

[LIENSN

28F128J3 TSSOP-56

cs1 | cs4
0.1uF 0.1uF
433V
R122
1K
+3.3V

5 FLASH D[07] <<mmmmmmmmme

Vceeo_2

u3
VCCA VCCB

AR

lo|ololo|olo|lo

DIR VCCB
5 AL B1
= 2 B2
o A3 B3
o A B4
3 A5 BS
5 A6 B6
10 A7 B7
A8 B8
GND OE
GND GND
SN74AVCBT245PW

L—<FLASH WE# 4

22—

425V 433V +33V 425V
J8
33v 33v
41 enop 00 |2
saM cLlk <& CLOCK ™S
GND TOI
JTAG TCK
101 tek PROGRAMN |-
121 6np GNp (L
FPGA_INIT# INITn OEn
i 16 15
SAM_WEn 164 wen A0O [
SAM_AL AO1 A02
SAM_A3 201 A03 25V i?
25V D00
SAM_D1 24 bot D02 [-22
SAM_D3 D03 Do 25
SAM_DS D05 D06
SAM_D7 0{ po7 Dog 22
SAM_D9 D09 D10
SAM_D11 g D11 pi2 [-33
SAM_D13 D13 D14 ~25
SAM D15 D15 A04
SAM_A5 401 s A0 |22
421 6D IRQ [41
SAM_CEn > 44 cen RESETn 42
SAM_BRDY é 8- BROY DONE |4 1
FLASH_DO 481 BiTSTREAM  CCLK [4
GND GND 24R3  RS8
SAM Header
= CUT PIN 50 =

K FLASH_CE# 4

SYFPGA_PROG#

SAM_OEn

SAM_AO
SAM_A2

SAM_DO
SAM_D2
SAM_D4
SAM_D6
SAM_D8
SAM_D10
SAM_D12
SAM_D14
SAM_A4
SAM_A6
SAM_IRQ

SAM_RESETn
FPGA_DONE 7
FPGA CCLK 5

7

ENENEN

SBARBAADDAD

4

ESENENEN]

JTAG_TCK
JTAG_TMS

FPGA_TDO

FPGA_TDI

5 SPI_SEL#

5 SPI_MOSI

+3.3V +3.3V
u16
D I{s# vcc [2
15 e 3
5 SPI_CLK > c nle g
nlc
> 15 b o 6 __0197
8 nic E __0 1uF
5 SPI_MISO <K& Q el 15 .
1 el 1a
3 Hold# n/c 10
Ras w4 VSS
10k QH25F640S33 =

Default: JP8 No Jumper

R125, 49R9 JTAG_TMS
R12§ A\ NAOR9 ITAG TOI
2 JTAG TDO
3 R127 49R9
Ay JTAG TCK

R128 49R9
+2.5V ﬁ

Layout Note: Place J4 and J2 close together

JTAG Parallel IV Connector

I

I
I

I
I

I
I
| |
49R9 5 JTAG TDI I
| SR JTAG TDO |
29R9 R4 |
! 49R9 3 JTAG TCK |
! AN JTAG_TMS |
I 29R9 R2 ‘

I
| +25V !
I
| |
I
| ca | cas 4 5 ITAG TMS |
6 JTAG TCK |
: 0.1uF | 0.1uF 5 7 JTAG_TDI |
I 1 A !
= 47K :

I
I

I
I

I
I

I
I

I
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6 GMII_TXDO >} R 5
I
6 GMII_TXDL ) : T 5 ;
I
Il
6 GMII_TXD2 ) RO = .
; |
6 GMII_TXD3
X083 | RieVY22 |
6 GMII_TXD4 ), +
Rz |
6 GMII_TXD5 R
I
6 GMII_TXD6 ), : R4S 5 ;
I
Il
6 GMII_TXD7 ), R = .
6 GMI_TX_EN ) i 55 :
I
2.5V +2.5V 425V +2.5V
6 GMI_TX_ER ! = *® * *®
TR0z |
6 GMI_GTX_CLK > V5 I 25V
! ! h 7 b b ACT
PPlace close to FPGA | 11
fe————__C ! R69 R67 R75 R71 R84 R81 R88 R86 SHIELD 13
U22A DP83865DVH 29.91% S 49.91% 49.91% S 49.91% 49.91% S 49.91% 29.91% S 49.91% T
6  GMIL_TX_CLK e\ \Vaz | 1 vee_ct
o o
| | AR 14
6 GMII_RXDO ) =
5 : R N22 : —3&— TXDO/TXO MDIA_N 122 MX0_N
6  GMI_RXD1 AR TXDL/TXL MDIA_P MX0_P
= R 22 - -
5 I A ] 22| TXp2/TX2 s
6  GMI_RXD2 I TXD3/TX3 MDIB_N
= R 22 68 -
| I 881 TxD4 MDIB_p (114 1 L S mxa_n
6 GMII_RXD3 )} — =V Vaz t ] 121 MX1_P
‘ | TXD6 MDIC_N (55
L 65|
6  GMI_RXD4 el \Vaz T TXD7 MDIC_P | 5
‘ | | MX2_N
6 GMI_RXD5 3 — Vi ‘ 821 TX_ENITXEN_ER MDID_N [H2Z 51 mx2_p
‘ ‘ S0P TX_CLK/RGMIl_SEL1 MDID_P 2.5V
6  GMI_RXD6 = 5 L3P GTX_CLK/TCK 9 ’
5 ! ] TX_ER MX3_N
6  GMI_RXD7 | MX3_P
= R8 22 =
| I gg_ RXDO/RX0
6  GMI_RX_DV ) E—T 55 t 2] RXDURX1 10
| | 22 RXD2/RX2 CH_GND 22 |6
6  GMI_RX_ER R Vaz | 21| RXD3/RX3 1 Bt
| | 22 Rxpa R114 SHIELD
6 GMI_RX_CLK eV ‘ oL §;gg 1 1-6605833-1  LINK
| | 45
6 GMII_CRS ) o R Vaz ‘ RXD7 10RO Yo,
E 44 =
‘E’Iace close to PHY J 41 RX_DV/RCK +2.5V
77777777 22 RX_ERRXDV_ER T
RX_CLK o
PHY_ADDR4
R120 —
® 391 coL/CLK_MAC_FREQ PHY_ADDR3 (18 s Uz
CRS/RGMII_SELO PHY_ADDR2 [—F 24
X PHY_ADDR1 [—2 ) 4 s
P === R —{ Mpc LED_DUP/PHY_ADDRO 4
6 GMIl_CoL A Vs ; MDIO LED_ACT/SPDO (£ LNK10
I INTERRUPT LED_LNK_10/SPD1 (5 TNK10G 71604
2.5V Place close to PHY I LED_LNK_100/DUPLEX LNK1000 74V1G08
2 e 885 Lk LED_LNK_1000/AN_EN [-& oy
CLK_OUT '
85 CLK_TO_MAC T8 _]_—,_ a7
- - B
R116 0 R62 RESET 24 = B A
1K 1> 100K I a | o En AV Y 97949 u2s RS9 1K
I . RP25
! DNP | qi MAN_MDIX/TX_TCLK oI 3 1 Com |2 1 2 2L com Speed0
o lof == — — - 2 MULTI ENTX TRIG TDO [28—x é %
6 GMII_MDC NON_IEEE TRST
. _ 47K ’
6  GMI_MDIO g it —88-] MAC_CLK_EN/TX_SYN_CLK “IV1G08 Al s
- A
6 GBEINT# ) R117 R R
1K 4o
e . =
6 GBE_MCLK ) T 5 t
+2.5V ! =
R118 DNP |Place close to PHY 7\
6 GBE_RST# )
R119
1K LNK1000 +2.5V +2.5V
R92 330 JT5
JT8 e JT9 1lg
= % NE D2 [ED_GRN 5 +2.5V %
ROl 1K 2 MAC CLK-EN
v 2 1 Auto-Neg Com
1 D Com Com m %
% ] s A
XTAL-25MHz B A K
OR 2 { ¢ NON-IEEE
— OR om
= cm car s
22pF 22pF LNK100 +2.5V 3
= R94 330 A A
JT10 _3_—,_ RK JT11 K
b3 L[ED_GRN -
A )_ B 2.{ com MULTI-EN
RO3 1K a2 %
com |2 1 2 2| com Duplex al, 1lg
% % b
1 2
B A Com, | MAN-MDIX
OR JT4
OR 1, 1y
LNK10 +2.5V 1K
R96 330 MDIX-EN
JT12 o\aN JT13 Com
e D4 L[ED_GRN al,
R95 1K = A
K
com [ 1 co m% Speed1
§ Py = 1lg
] o
OR
DUPLEX 2.5V -
12 R98 330 Default position is 1-2
N JT15 for all JTx jumpers
b5 L[ED_GRN
A B
R97 1K
Com |2 1 Com PHY ADDRO
% Avnet, Inc. Engineering Services Copyright 2007
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+2.5

+
N
3]
<

C22

I

C21

]

1
CZZGi
47qu\

0.01uF

]
LCZZQ
T

0.0lUF | 0.01UF
47UF
é
+TBV |
c228 T T T
+  C224 c221 c222
47uF 0.01uF | 0.0LUF | 0.01uF U228
- 1011 55 AvDDL CORE_vDD L x X X X X
L 96 | 55 AVDD2 CORE_VDD 12
+1.8V = _ _ s C237 C230 c213 co11 c235 c220 C232 c234
R57 18R2 COEE—&BB 2
1 P _ 103 | 115 AvDDL ggREVDD 43 0.01uF | 0.1uF 0.01uF | 0.1uF 0.01uF | 0.1uF 0.01uF | 0.1uF
105 S —~ 63
1v8_AVDD1 CORE_VDD
Ca6 i lczm ﬁ% 1v8_AVDD1 CORE_VDD Z); - = - = - =
22UF 0.01uF 117 1vs_AvDD1 CORE_VDD J—:
1v8_AVDD1 -
= 98 | 1v8 AVDD2 DP83865DVH vss 2
+1.8V - 12
VSS
1ORO 16
100 VSS Mg
1v8_AVDD3 VSS
— 22
j vss 22
_|_—3—4— VDD_SEL Vss |28
L VsS
22UF = 36
4 vss 38
—2+10_vDD vss 38
— 154 10"vbD vss 43
- 21 10_vpD vss a2
v 22 10_vDD vss 24
37+ 10_vpD vss 22
22 10_vDD vss 54
= = = = = = = = 10_VDD VSS
58 1 |0"vDD vss F4
C236 c231 c212 c233 c225 c223 C238 c210 6o | 'O- 78
10_VDD VSS
71 |0 VDD vss 82
0.01uF 0.1uF 0.01uF 0.1uF 0.01uF 0.1uF 0.01uF 0.1uF 33 — 91
83 10_vpD vss 1
10_VDD VSS
o ! o ! o - vss R
1 ves |99
—= R64  9.76K 1% vss (104
WL BG_REF vss 106
L vss HQL
= VSS 110
VSS 112
ves | 113
VSS 116
VSS 118
ves | 119
%—2- RSVD VSS gi
%—23 | RsvD vss 42
<841 Rsyp Vss [—22
VSS
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P1
8 (O\
R23 ORO 15 o
4 DACLVSYNC  D>— AN 110
. > R28 ORO 5 b
DAC_B[0:3] | DAC B0 R16 4.02K 4 DAC HSYNC 3 ~ A A 13 OO o
DAC B1 R15 2K - 510 no:
DAC B2 R14 1K 12 5 15
DAC B3 R13 510 L alg 2
Z
. 11
DAC_G[0:3] D DAC GO R20 4.02K BLUE 3 OO g
DAC G1 R21 2K ] 10 o O
DAC G2 R18 1K | GREEN 215
DAC G3 R19 510 9 o
DAC_R[0:3] )y RED 110
R DAC_ RO R25 4.02K [ "
DAC R1 R24 2K j,
DAC R2 R26 1K j,
DAC R3 R27 510 R17 10RO
- q
|
|
| DNP =
|
|
Avnet, InC.  Engineering Services Copyright 2007
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3 EXP1_SE_IO_[0:33] <<
+25V X +25V
+2.5V
EXP1 SE 10 0 2, Ll EXP1 SE IO 1
EXPL SE 10 2 4z R EXPL SE 10 3
6 5
EXP1 SE 10 4 ] g 3 7 EXP1 SE 10 5
EXPL SE IO 6 109, {[a EXPL SE IO 7
12 11
EXP1 SE 10 8 14 31 g 13 EXP1 SE 10 9
EXPL SE I0_10 16 | 1o s EXPL SE 10 11
18 17
EXPL SE I0 12 >0 ;g g 19 EXP1 SE 10 13
EXPL SE 10 14 22|59 Py 1 EXPL SE 10 15 =
24 23
EXPL SE I0 16 26 gg gg o5 EXPL SE 10 17
EXP1 SE 10 18 28 | 2 222 EXP1 SE 10 19
30 29
EXP1 SE I0 20 22 gg g‘i a1 EXP1 SE 10 21
EXP1 SE 10 22 a | 3 3 [aa EXP1 SE 10 23
36 35
EXP1 SE 10 24 a8 gg gg a7 EXP1 SE 10 25
EXP1 SE 10 26 20 || 29 EXPL SE 10 27
40 39
42 2 = a1 41 EXP1 SE 10 28
3 EXP1_DIFF_CLK_IN_p 42 41 S ExpL SE CLCIN 3
3 EXPL_DIFF_CLK_IN n 441 4 ig a3 _
EXP1 SE 10 30 28 f‘g + [az EXP1 SE 10 29
EXP1 SE 10 31 50 | 5 40 |42 < EXP1_SE_CLK_OUT 3
52 51
52 51 EXP1 DIFF p21
=XEL D220 2 54 53 23 EXPL DIFE n21
EXP1 DIFF n20 56 56 55 55
58 57
EXP1 DIFF p18 50 gg g; s EXP1 SE 10 32
EXPL DIFF nis 62 | %9 2 (a1 EXPL SE IO 33
64 63
64 63 EXP1 DIFF p19
SR DI RAG 88 66 65 25 EXPL DIFF n19
EXP1 DIFF nl6 68 68 67 67
69
;g 70 69 =7 EXP1 DIFF pl7
3 EXP1_DIFF_CLK_OUT p ;< 24 72 = SETDEE T
3 EXPL _DIFF_CLK_OUT n O ;g ;g Z s o e
AR DR 8478 77 L EXPL DIFF ni5
EXP1 DIFF n14 80 80 L | 79 79 3.3y
— == EXP1 DIFF p13
EXP1 DIFF pl2 — 82 - 81
EXP1 DIEE ni2 ad 2421 gé a3 EXPL DIFF_ni3
86 85
86 85
EXP1 DIFF p10 88 | oo o [az _ EXP1 DIFF pil Tacss
EXPL DIFE ni0 a0 | 38 o [aa EXPL DIFE n -
01
EXP1 DIFF p8 3421 92 91 o2 EXP1 DIFF p9 470UF
EXPL DIFE ng 96 gg gg o5 EXPL DIFF_n9
o8 o7
98 97 EXP1 DIFF p7
=XELDIEE28 109 100 99 52 EXPL DIFE n7
EXP1 DIFF n6 102 102 101 101
104 103
104 103 EXP1 DIFF p5
PR 1051 106 105 05 EXPL DIFF nb5
EXP1 DIFF n4 108 108 107 107
110 109
110 109 EXP1 DIFF p3
=XELDIEE 22 121112 e EXPL DIFE n3
EXP1 DIFF n2 114 114 113 113
116 115
116 115 EXP1 DIFF p1l
=XELDIFE R0 1181 118 117 17 EXPL DIFE ni
EXP1 DIFF nO 120 120 4 179 119
3.2 +3.3V
33122 1., 121 g};
124 1 104 123 |23
126 | 156 125 123
128 | 158 127 121
130 1 139 129 129
132 1 132 131
QTE-060
Avnet, InC.  Engineering Services Copyright 2007
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4,5 EXP2_SE_I0_[0:33] <<
+25V Ix2 +25V
EXP2 SE_I0 0 5 - 1 EXP2 SE IO 1 +2.5V
EXP2 SE 10 2 2 fl :1), 3 EXP2 SE 10 3
6 5
EXP2 SE 10 4 5|6 ? 7 EXP2 SE 10 5
EXP2 SE 10 6 10 ?o e EXP2 SE 10 7
12 11 +C21
12 11 =
EXP2 SE IO 8 14 13 EXP2 SE IO 9 _
EXP2 SE 10 10 16 ig ig I EXP2 SE 10 11 0.uF | O.AuF [ O.uF | O.uF | 470uF
18 17
EXP2 SE 10 12 50 | 18 17 9 EXP2 SE I0 13
EXP2 SE 10 14 9 ;g é? 1 EXP2 SE 10 15 1 © ¢ ©
24 23 =
EXP2 SE 10 16 o6 | 24 23 ¢ EXP2 SE I0 17
EXP2 SE 10 18 58 gg g? 57 EXP2 SE 10 _19
30 29
EXP2 SE 10 20 2> | 30 29 43 EXP2 SE I0 21
EXP2 SE 10 22 24 2421 gé 23 EXP2 SE 10 23
36 35
EXP2 SE 10 24 a8 gg gg’ 27 EXP2 SE 10 25
EXP2 SE 10 26 a0 5 U 3| aa EXP2 SE 10 27
5 EXP2_DIFF_CLK_IN_p 22 42 1, 4 4L EXP2_SE_10_28
5 EXP2_DIFF_CLK_IN_n jg 44 43 32 >> EXP2_SE CLK_IN 5
46 45
EXP2_SE 10 30 18| 50 o Laz EXP2 SE 10 29
EXP2 SE 10 31 20 1 54 49 F29 < EXP2_SE_CLK_OUT 5
52 51 =2
EXP2 DIFF_p20 cq | 22 5173 EXP2 DIFF p21
EXP2 DIFE_n20 e gg gg e EXP2 DIFE n21
58 57
EXP2 DIFF p18 50 | 28 57 [(5q EXP2 SE 10 32
EXP2 DIFE nig 62 gg 2? 61 EXP2 SE 10 33
64 63
EXP2 DIFF pl6 a6 | &4 63 [T EXP2 DIFF p19
EXP2 DIFF ni6 58 gg g? 67 EXP2 DIFE ni9
70 69
70 69
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HG15
POWER (+5V) INPUT ';'SG\;‘ 433V
FB3
5 +5V Fair-Rite 2773021447 +3.3V
Barrel Socket T u19 PTHO5050WAZ R154 681 D18 Vsense = (1 + 18.2K/10K)0.405
1 3 [y Vout |6 1Y Y\ 2 10 vee INT Vsense = 1.142V
R158 PTH Track 2 c217 c218 +3.3V RI00  18.2K RIOL 10K
SMT-2512 > DNP + c209_|+ Track
cis o ADJ 22uF 47uF JP10 Default
- 470uF o 100uF, PTH_INH# 4 NF 5 L L jumper 1:3, 2:4 =
) = ) = . R63 muRata - 133V
698 GRM32ER61C226KE20  TPSD476K016R0100 u23
Swe 51 sense_ vop |8
MR  RESET
cC T T TS T T T TS T T T TS T T T T TTTo | GLOBALRESET GND or A
| | =
77777 . ) = TPS3808
| r | Main Power Switch | u20 C239
| I DNP | 0.1uF R102
|5V 5 —— 1 PTH Track Power-On Reset 10K +3.3V
| | Ri1z3 1K ! swi | VDD RESET
| 'PWR ON ! 4 GND PTH INH#
‘ | ! wol MR +2.5V 433V U21 +3.3V
77777 | 2 PTH INH# | TPS3828 T €219 0.1uF
! R129 0RO | = +5V  R73 8 1 R66
! PWR_OFF | 750K Snsl VDD =5 10K
I 2 A O) ‘ Sns2 MR R99 . 681
— S ASTTYIN Sns3  RST
I = SPDT Slide 6A | oot L5
- PO_RESET# 5
| ‘ L:—L GND RST DPO_|
| = g
o ! HG10 +5V R74 TPS3307-25 D6
+1.2V R152 1K 274K RESET
4
4
+5V U1l Fair-Rite 2773021447 VCC_INT =
PTHO4000WAZ
) 6 1 /7Y YN 1 3 T Q3 =
Vin Vout 1 2 P5 MMBT2222LT1
PTH Track 2 c198 c199 R153 49R9
C173 |+
22uF 47uF ; JP5 Default
100uF, PTH_INH# 4 - == jumper 1:3, 2:4
HG2 HG6  HG3 HG1 = muRata )
DGND DGND  DGND DGND GRM32ER61C226KE20  TPSD476K016R0100
HG8
= +2.5V
+5V Fair-Rite 2773021447 +2.5V
us PTHO5050WAZ
Vi vout |8 1 /TY Y\ 2
HG14 HG16 HG7 HG9 n ou
DGND DGND ~ DGND DGND PTH Track 2
c126_|+ c145
JP4 Default
100uF, PTH_INH# 4 22uF 100uF, jumper 1:3, 2:4
= muRata - AVX
GRM32ER61C226KE20 TPSE107K016R0100
HG5 HG12 HGL7 HG11
DGND DGND  DGND DGND
+5V
c38 c35
10uF == 10uF:
I j HG13
c41 +1.8V
10uF: c36 0.1uF Q1A
FPGA_0.9V_TT  FPGA_DDR2_VREF u1s +5V ISTS2DNF30L
L 11 vipoiN  vesT K
= 2 T DRVH (-2 b
31 VTTGND LL He it Y 1
Ji 4 17 2.2uH JP6
VTTSNS  DRVL 4 ca
51 GND PGND [16
5| MoDE e s RA0_\ 511K _ |+ 150uF
7 14 Q1B 1~ JP6 Default
g | VITREF VSN 75 ISTS2DNF30L i -3, 2-
B come PGOOD |13 o jumper 1:3, 2:4
70| VDDQSNS S5 15 9 car
c39 ] cao c204 VDDQSET s3 e
10uF——10uF: - TPS51116PWP 4.7uF
033uF PTH Track
R41 100K
PGOOD
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ADDED POWER LEDS TO VCC_INT, +2.5V AND +3.3V RAILS

CONNECTED U20.3 TO PTH_INH# NET

ADDED A 2512 PKG LOAD RESISTOR TO +5V RAIL AT PWR JACK

ADDED PARALLEL TERMINATION TO SMA CLOCK INPUT

REMOVED LEVEL SHIFTER U14 & DIRECTLY CONNECTED SPI NETS TO U16

GROUNDED UNUSED I/0 PINS ON TRANSCEIVERS U9, U17 & U18

CHANGED NAME OF PIN "V24" ON FPGA SYMBOL FROM "IP" TO "IO"

09/21/07: Updated Bank 2 of FPGA
package by adding pin AA8 (IP_2) and
changing pin AC22 from IP_2 (input
only) to I0_2 (bidirectional)

11/26/07: Changed U1 device type from
28F128J3/P30 EBGA to 28F128J3 TSSOP-56

07/11/08: Corrected typo on pin U23 of FPGA (U6)
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